CFTR regulation by phosphorylation.
The cystic fibrosis transmembrane conductance regulator (CFTR) is the gene product mutated in cystic fibrosis, a common lethal genetic disease characterized by abnormal electrolyte transport across epithelia. CFTR functions as an ATP-gated, phosphorylation-regulated Cl- channel that mediates agonist-stimulated apical membrane epithelial Cl- and bicarbonate secretion and also regulates a variety of other transport proteins and cellular processes. CFTR belongs to the ATP-binding cassette (ABC) transporter superfamily. Its presumed architecture consists of two transmembrane domain regions that form the channel pore, two nucleotide-binding domains that bind and hydrolyze ATP, and a unique regulatory (R) domain that contains numerous protein kinase A (PKA) and protein kinase C (PKC) phosphorylation sites. Other kinases have also been shown more recently to phosphorylate and regulate CFTR activity. This chapter describes strategies and methods for studying the phosphorylation of CFTR both in vitro and whole-cell systems.